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ATTENTION MR B T BJORNSTAD

GENTLEMEN

FIVE COPIESCOPIE OF OUR RSEPORT OF FAUNDATION INVESTIGA

TION PROPOSED FURNACE BRAZING FACILITIESFACILITIE EAST SIDE OF BOEING

FIE1D SEATTLE WASHINGTON FOR THE BOEING AIRPLANE COMPARE

ARE HEREWITH SUBMITTED

THE SCOPE OF THE INVESTIGATION WAS PLANNED IN

DISCUSSIONSDISCUSSION BETWEEN MR B T BJORNMTAD AND MR JACK SALSBURG

OF AUSTIN ASSOCIATESASSOCIATE AND MR JOSEPH LAMONT JR OF DAMESDAME
MOORE THE RESULTSRESULT OF THE FIELD EXPLORATIONSEXPLORATION AND OUR OONCLU

SIONSSION WERE DISCUSSED WITH YOU AS THE DATA BECAME AVAILABLE

DURING PROGRESSPROGRES OF THE INVESTIGATION

YOURSYOUR VERY TRULY

DAMESDAME MOORE

JLFJN JOSEPH LAMONT JR
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REPORT OF FOUNDATION INVESTIGATION

PROPOSED FURNACE BRAZING FACILITIESFACILITIE

EAST SIDE OF BOEING FIELD

SEATTLE WASHINGTON

FOR THE

BOEING AIRPLANE COMPANY

SCOPE

WE PRESENT IN THISTHI REPORT THE RESULTSRESULT OF FOUNDATION INVESTIGATION

AT THE SITE OF PROPOSED FURNACE BRAZING FACILITIESFACILITIE TO BE CONSTRUCTED ON THE

EAST SIDE OF BOEING FIELD IN SEATTLE WASHINGTON FOR THE BOEING AIRPLANE

CORQMNY THE SITE IS LOCATED BETWEEN TWO EXISTING AIRPLANE HANGARSHANGAR KNOWN AS

BUILDINGSBUILDING 3960 AND 3965 AND OCCUPIESOCCUPIE AN AREA APPROXIMATELY 121 FEET BY 167

FEET IN PLAN DIMENSIONS THE LOCATION OF THE SITE WITH RESPECT TO THE EXIST

ING ADJACENT STRUCTURESSTRUCTURE IS SHOWN ON THE PLOT PLANE PLATE 1

THE SCOPE OF THE FOUNDATION INVESTIGATION IS TO DETERMINE THE NATURE

OF THE SOILSSOIL UNDERLYING THE SITE TO RECOMMEND THE MOST FEASIBLE MEANSMEAN OF SUPPORT

ING THE PROPOSED STRUCTURESSTRUCTURE TO PROVIDE DESIGN VALUESVALUE TO BE USED IN FOUNDATION

DESIGN TO ESTIMATE THE SETTLEMENT WHICH WOULD RESULT UNDER THE RECOMMENDED

MEANSMEAN OF SUPPORT AND TO CONSIDER WHETHER OR NOT VIBRATORY EQUIPMENT WOULD HAVE

AN ADVERSE EFFECT ON THE PROPOSED FACILITIES

DESIGN CONSIDERATIONSCONSIDERATION

THE PRINOIPAL UNITSUNIT OF CONSTRUCTION CONSIST OF TRAVELING FURNACE

FOUR HEARTHSHEARTH NUMBER OF CHEMICAL STORAGE TANKSTANK AND STRUCTURE TO HOUSE ALL

OF THE AFOREMENTIONED UNITS

FOUR HEARTHSHEARTH MEASURING 12 BY 26 FEET IN PLAN DIMENSIONSDIMENSION WILL BE

ALIGNED IN AN ENDTOEND POSITION ACROSSACROS THE NORTH PORTION OF THE SITE WE

UNDERSTAND THAT EACH HEARTH WILL EXERT LOAD OF APPROXIMATELY 70000 POUNDSPOUND ON

THE FOUNDATIONSFOUNDATION WHEN IN OPERATION THE LOAD OF EACH HEARTH WILL BE CARRIED TO
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CONCRETE SLAB BY GROUP OF JACKSJACK WHICH WILL PROVIDE MEANSMEAN OF RELEVELING THE

UNITSUNIT AFTER CONSTRUCTION AN ADDITIONAL LOAD OF APPROXIMATELY 300 POUNDSPOUND PER

SQUARE FOOT WILL BE IMPOSED ON THE FOUNDATIONSFOUNDATION BETWEEN THE JACK UNITS CLEAR

SPACE OF APPROXIMATELY FOUR FEET WILL SEPARATE ADJACENT HEARTHE TEMPERATURESTEMPERATURE

IN THE HEARTHSHEARTH ARE EXPECTED TO REACH MAXIMUM OF 2300 DEGREESDEGREE FAHRENHEIT AIR

SPACE AROUND THE SUPPORTING JACKSJACK WILL SERVE AS MEANSMEAN OF CONDUCTING HEAT AWAY

FROM THE HEARTHS

TRAVELING FURNACE UNIT WILL OPERATE OVER THE HEARTHSHEARTH AND WILL BE

SUPPORTED ON RAILSRAIL RESTING ON SHOULDERSSHOULDER OF THE CONCRETE FOUNDATION ON EACH SIDE

OF THE HEARTH UNITS THE RAILSRAIL CARRYING THE TRAVELING FURNACE WILL BE 16 FEET

APART THE FURNACE WILL BE SUPPORTED ON TOTAL OF EIGHT WHEELSWHEEL AND THE LOAD

INOSED WILL BE 20000 POUNDSPOUND PER WHEEL THE FOUR WHEELSWHEEL ON EACH RAIL WILL BE

SPACED 7L APART

TANKSTANK USED FOR CHEMICAL STORAGE RINSING AND DRYING OPERATIONSOPERATION WILL

BE LOCATED ON THE SOUTH PORTION OF THE SITE THE TANKSTANK WILL BE LOCATED IN

CONCRETEWALLED PIT THE DEPTH OF WHICH HAS NOT BEEN FINALLY DETERMINED TENTA

TIVE THINKING BY THE DESIGN ENGINEERSENGINEER AT THE PRESENT TIME IS THAT THISTHI PIT WILL

EXTEND SOME 13 FEET BELOW THE EXISTING GROUND SURFACE THE TANKSTANK TO BE BOATED

INSIDE THE PIT ARE EXPECTED TO BE APPROXIMATELY FOUR FEET IN WIDTH 30 FEET IN

LENGTH 2S FEET IN HEIGHT AND OF STEEL CONSTRUCTION THE SPECIFIC GRAVITY OF

THE CONTENTSCONTENT IN THE CHEMICAL MILLING TANKSTANK IS EXPECTED TO BE APPROXIMATELY 16

THE STRUCTURE WHICH WILL HOUSE THE FURNACE BRAZING FACILITIESFACILITIE IS

EXPECTED TO BE ON THE ORDER OF FEET IN HEIGHT AND OF INDUSTRIAL TYPE CORIATRUO

TION COLUM LOADSLOAD ARE NOT KNOWN AT THE PREEENT TINE BUT ANALYSESANALYSE HAVE BEEN

ACCOMPLISHED FOR RANGE OF LOAD CONDITIONS
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SITE CONDITIONSCONDITION

THE SURFACE OF THE SITE IS PAVED WITH SIXINCH CONCRETE PAVEMENT

AND IN THE PAST HAS BEEN USED AS AN ACCESSACCES AREA FOR AIRCRAFT ENTERING AND LEAVING

THE TWO ADJACENT HANGAR STRUCTURES NUMEROUSNUMEROU CRACKSCRACK AND SOME DISTORTION HAVE

DEVELOPED AND IT IS ANTICIPATED THAT THE EXISTING PAVEMENT WILL BE REMOVED IN

THE CONSTRUCTION OPERATIONS

THE SOILSSOIL BELOW THE PAVEMENT TO DEPTH OF APPROXIMATELY 11 FEET IN

BORING AND NINE FEET IN BORING CONSIST OF HYDRAULICALLYPLACED FIN AND

ARE CLASSIFIED AS FINE TO MEDIUM SAND AND SANDY LOAM THESE SOILSSOIL ARE MODER

ATELY FIRM AND DENSE BELOW THISTHI UPPER HYDRAULIC FILL FINERGRAINED SOILSSOIL

WERE ENCOUNTERED CONSISTING OF ALTERNATING THIN LAYERSLAYER OF SANDY LOAM SILTY

LOAN AND SOME FINE SAND THESE SOILSSOIL OCCUR ONLY TO DEPTH OF 18 FEET IN

BORING BUT EXTEND TO DEPTH OF 31 FEET IN BORING 2 THESE SCILSSCIL ARE VERY

WET SINCE THE GROUND WATER LEVEL AT THE SITE IS AT DEPTH OF APPROXIMATELY NINE

FEET BELOW THE SURFACE TICH IS NEARLY COINCIDENT WITH THE UPPER BOUNDARY OF

THISTHI MATERIAL THE SAND ITICH OCCURSOCCUR IN THISTHI MATERIAL IS FINEGRAINED AND

RATHER LOOSE AND IN GENERAL THISTHI STRATUM IS FAIRLY WEAK AND QUITE COMPRESSCOMPRES

IBLE LAYER OF FIRM SAND EXISTSEXIST BELOW THE COMPRESSIBLE MATERIALSMATERIAL AND IS OF

SUBSTANTIAL THICKNESSTHICKNES IN BORING BUT RELATIVELY THIN IN BORING 2 THE SOIL

GRADUALLY BECOMESBECOME FINER WITH INCREASING DEPTH BELOW THISTHI SAND AND LAYER OF

GRAY SILTY LOAM APPROXIMATELY 10 TO 12 FEET IN THICKNESSTHICKNES WAS ENCOUNTERED AT

DEPTHSDEPTH OF 36 AND 39 FEET BELOW THE SURFACE IN THE TWO BORINGS THE SILTY LOAN

IS UNDERLAIN BY FIRM SANDY LOAN ARD GRAVEL DEPOSIT WHICH CONTAINSCONTAIN CONSIDERABLE

SEASHELLS THE BORINGSBORING WERE TERMINATED IN THESE FINN SOILS

UPON COMPLETION OF DRILLING THE BORINGSBORING WERE LEFT OPEN FOR SEVERAL

DAYSDAY TO OBTAIN INFORMATION CONCERNING WATER LEVELS AS THE CASING WAS WITH

DRAWN THE BORING WALLSWALL COLLAPSED TO DEPTH OF APPROXIMATELY SINE FEET BELOW
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THE SURFACE TICH IS THE INDICATED WATER TABLE AFTER THE BORING WALLSWALL HAD

COLLAPSED TO THISTHI POINT NO FURTHER RISE IN THE WATER TABLE WAS FOUND ALTHOUGH

THE UPPER SOILSSOIL LATER COLLAPSED INTO THE BOXING CAVITY MORE DETAILED DES

CRIPTION OF THE FIELD EXPLORATIONSEXPLORATION INCLUDING THE LOG OF EACH BORING IS PRE

SENTED IN APPENDIX A

DISCUSSION AND RO1ENDATIONSRO1ENDATION

GENE HAL

IN DETERMINING WHETHER OR NOT THE PROPOSED FACILITIESFACILITIE MAY BE SAFELY

SUPPORTED ON SPREAD OR NAT FOUNDATIONSFOUNDATION IN THE UPPER FIRM SAND IT IS ESSENTIAL

THAT THE PRESSURESPRESSURE IMPOSED BY SUCH FOUNDATIONSFOUNDATION DO NOT OVERSTRESSOVERSTRES THE UNDERLYING

WEAKER COMPRESSIBLE SOILSSOIL AND THAT THE SETTLEMENTSSETTLEMENT WHICH WOULD OCCUR UNDER

THE IMPOSED LOADSLOAD ARE WITHIN TOLERABLE LIMITSLIMIT FOR THE PARTICULAR UNIT WITH

THE CRITERIA IN MIND AND UTILIZING THE DATA OBTAINED FROM THE FIELD EXPLORA

TIONSTION AND LABORATORY TESTSTEST WE HAVE EVALUATED THE FOUNDATION REQUIREMENTSREQUIREMENT FOR

THE BUILDING FOUNDATIONSFOUNDATION THE HEARTHSHEARTH AND TRAVELING FURNACE AND THE STORAGE

FACILITIES OUR CONCLUSIONSCONCLUSION REGARDING THE FOUNDATION SUPPORT OF EACH OF THESE

UNITSUNIT ARE PRESENTED IN THE FOLLOWING SECTIONS

BUILDING FOUNDAT IONSION

WE RECOMMEND THAT THE PROPOSED BUILDING HOUSING THE FURNACE BRAZING

FACILITIESFACILITIE BE SUPPORTED ON SPREAD FOUNDATIONSFOUNDATION FOUNDED IN THE UPPER HYDRAULIC

FILL SOILS FOR FOOTINGSFOOTING SUPPORTED IN THE UPPER FIVE FEET BELOW THE SURFACE

WE RECOMMEND THAT THE MAXIMUM ALLOWABLE BEARING PRESSURE BE LIMITED TO 2500

POUNDSPOUND PER SQUARE FOOT THISTHI VALUE APPLIESAPPLIE TO THE TOTAL OF ALL LOADSDEAD

LIVE AND SEISMICEXCLUSIVE OF THE WEIGHT OF THE FOUNDATIONSFOUNDATION AND BACKFILL OVER

THE FOOTINGS FROM THE STANDPOINT OF SETTLEMENT IT IS PREFERABLE THAT THE

FOOTINGSFOOTING BE KEPT AS HIGH AS POSAIBLE TO PROVIDE MARTMUM THICKNESSTHICKNES OF FINER
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CLEAN SAND ABOVE THE WEAKER COMPRESSIBLE SANDY LOAM AND SILTY LOAM SOILSSOIL EXIST

ING BELOW THE SAND THE MINIMUM FOOTING DEPTH SHOULD BE NOT LESSLES THAN IS INCHESINCHE

TO PROVIDE ADEQUATE PROTECTION AGAINST FROST PENETRATION IF FOOTINGSFOOTING ARE

SUPPORTED AT DEPTHSDEPTH GREATER THAN FIVE FEET BELOW THE SURFACE THE AFLOWABLE

BEARING PRESSURESPRESSURE WOULD BECOME SMALLER UNTIL LIMITING PRESSURE OF 1250 POUNDSPOUND

PER SQUARE FOOT IS REACHED ON THE WEAKER SANDY LOAN ANI SILTY LOAN SOILS

SINCE THE COLUIT LOADSLOAD HAVE NOT BEEN EVALUATED AT THE TIME OF THISTHI

WRITING WE HAVE ESTIMATED THE RANGE OF ULTIMATE SETTLEMENTSSETTLEMENT FOR RANGE OF

FOOTING SIZESSIZE ANI LOADSLOAD DESIGNED IN ACCORDANCE WITH THE MAXIMUM BEARING VALUE

AS RECOMMENDED IN THE PREVIOUSPREVIOU PARAGRAPH IN THESE EVALUATIONSEVALUATION WE HAVE ASSUMED

THAT THE FOOTINGSFOOTING WILL BE SUPPORTED AT DEPTH OF THREE FEET BELOW EXISTING

GRADEJ AND THAT DEAD PLUSPLU REAL LIVE LOADSLOAD WHICH ARE EFFECTIVE IN CAUSING SETTLE

XUENT WILL BE APPROXIRATELY TWOTHIRDSTWOTHIRD OF THE TOTAL LOAD THE SETTLEMENTSSETTLEMENT OF

FOOTINGSFOOTING AT GREATER DEPTH WOULD BE LARGER THE ESTIMATED SETTLEMENTSSETTLEMENT ARE INDI

CATED IN THE FOLLOWING TABLE

FOOTING COLU2I LOAD ULTIMATE SETTLEMENT
LEN POUINDSPOUIND IN INCI1F4SINCI1F4

JT XB LOOOO 02 OB
X5 62500 0305

90000 O6

122500 05 08

160000 06 09

APPROXIMATELY SO PER CENT OF THESE SETTLEMENTSSETTLEMENT ARE EXPECTED TO OCCUR

RAPIDLY AS THE LOAD IS APPLIED APPROXIMATELY 90 PER CENT IS EXPECTED WITHIN

ONE YEAR0

HIEARTHSHIEARTH AND TRAVELING FURNACE

THE PRESSURESPRESSURE TO BE IMPOSED BY THE HEARTHSHEARTH AS DETERMINED FROM THE
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DESIGN DATA PROVIDED TO US WILL BE APPROXIMATELY 525 POUNDSPOUND PER EQIAARE FOOT

HEEE PRESSURESPRESSURE CAN BE SAFELY SUSTAINED BY THE UPPER SANDY SOILSSOIL AR WILL NOT

OVERETRESSOVERETRES THE UNDERLYING WEAKER SOILS THEREFORE WE RECOMMEND THAT THE HEARTHSHEARTH

AND THE TRAVELING FURNACE BE SUPPORTED ON MAT FOUNDATION PROVIDED THE INAGNI

TUDE OF SETTLEMENT WOULD NOT IMPAIR THE OPERATION OF THE EQUIPMENT

BASED ON IMPOSED LOAD OF THE INDICATED MAGNITUDE WE ESTIMATE THAT

ULTIMATE SETTLEMENT OF THE HEATTH UNITSUNIT WOULD BE ON THE ORDER OF ONE INCH

ASSUMING THE HEARTHSHEARTH ARE FOUNDED AT DEPTH OF THREE FEET BELOW GRADE THISTHI

ESTIMATED SETTLEMENT INCLUDESINCLUDE THE EFFECT OF ADJACENT HEARTH UNITSUNIT AND ALSO THE

PRESSURESPRESSURE IMPOSED BY THE FURNACE UNIT WHEN IMMEDIATELY ADJACENT TO GIVEN

HEARTH SETTLEMENTSSETTLEMENT WOULD BE GREATER IF THE HEARTHE ARE FOUNDED AT GREATER

DEPTH WHILE THE HIGH TEMPERATURESTEMPERATURE IN THE HEARTHSHEARTH MAY TRANSMIT SOME HEAT INTO

THE FOUNDATION SOILSSOIL NO ADDITIONAL SETTLEMENT DUE TO SHRINKAGE IS EXPECTED

SINCE THE UPPER SOILSSOIL ARE CLEAN GRANULAR MATERIAL AS IN THE CASE OF THE

BUILDING FOUNDATIONSFOUNDATION WE RECOMMEND THAT THE BOTTOM OF THE HEARTH FOUNDATIONSFOUNDATION

BE PLACED AT AS HIGH GRADE AS POSSIBLE IF FOUNDATIONSFOUNDATION MUST BE SUPPORTED AT

DEPTHSDEPTH GREATER THAN FIVE FEET BELOW THE SURTACE PILE SUPPORT SHOULD BE CCNSIDEREC

THE LOADSLOAD IMPOSED BY THE TRAVELING FURNACE ALSO WILL DEVELOP SETTLE

MENT AND THE MAGNITUDE OF THISTHI SETTLEMENT IS EXPECTED TO BE APPROXIMATELY

THREEFOURTHSTHREEFOURTH OF AN INCH THE DIFFERENTIAL MOVEMENT BETWEEN THE HEARTHE AND

THE FURNACE IS DEPENDENT ON THE TIME AT WHICH EACH LOAN IS APPLIED WITH RESPECT

TO THE OTHER BUT IS NOT EXPECTED TO EXCEED APPROXIMATELY ONEHALF INCH

THE SETTLEMENTSSETTLEMENT OF BOTH THE HEARTH AND FURNACE UNITSUNIT ARE EXPECTED TO

OCCUR FAIRLY RAPDILY WITH ABOUT SO PER CENT TO OCCUR AS LOAD IS APPLIED AND

90 PER CENT WITHIN APPROXIMATELY ONE YEAR

STORAGE FACILITI2SFACILITI2

IF THE PROPOSED CHEMIOAL STORAGE FACILITIESFACILITIE TO BE BUILT IN THE

VICINITT

OF BORING WERE SOILSUPPORTED AT DEPTH OF 13 FEET BELOW EXISTING GRADE

FLA AN

KCSIIP4 37781



7

SETTLEMENTSSETTLEMENT RANGING FROM TWO ARID ONEHALF TO THREE INCHESINCHE WOULD RESULT DUE TO

THE COMPRESSIBILITY OF THE SUPPORTING SOILS IN ADDITION ANY EXCAVATION MADE

INTO THE SANDY LOAM AND SILTY LOAM SOILSSOIL WHICH ERLST BELOW DEPTH OF NINE FEET

WOULD REQUIRE DEWATERING AS THE GRAINSIZE DISTRIBUTION THISTHI MATERIAL IS

SUCH THAT THE SOIL WOULD READILY BECOME HTQ8ICK1T SUCH DEWATERING WOULD HAVE TO

BE ACCOMPLISHED WITH WEILPOINTS PUMPING FROM SUMPSSUMP IN THISTHI MATERIAL WOULD NOT

BE SATISFACTORY

WE RECOMMEND THAT THE PROPOSED STORAGE FACILITIESFACILITIE BE SUPPORTED ON

WOOD PILING THE PILESPILE SHOULD BE DRIVEN THROUGH THE UNDERLYING LAYERSLAYER AND GAIN

SUPPORT ON THE SANDY LOAM AND GRAVEL WHICH IS ENCOUNTERED AT ELEVATION TO IN

BORING 2 FILESFILE SUPPORTED IN SUCH FASHION WILL SAFELY CARRY LOADSLOAD OF TONS

SOME FINN DRIVING MAY BE EXPECTED BETWEEN ELEVATIONSELEVATION 22 AND 27 AND OUR

ANALYSESANALYSE INDICATE THAT IT WOULD BE POSSIBLE TO GAIN SUPPORT FOR 20TON CAPACITY

PILESPILE IN THISTHI ZONE HOWEVER PILESPILE SO SUPPORTED WOULD IMPOSE APPRECIABLE PRESPRE

SURESSURE ON THE UNDERLYING SILTY LOAM WITH THE RESULT THAT SETTLEMENTSSETTLEMENT ON THE ORDER

OF ONE ARID ONEHALF INCHESINCHE WOULD RESULT THUSTHU TO PREVENT SUCH SETTLEMENT AND

INSURE ADEQUATE SUPPORT WE RECOMMEND THAT PILESPILE TERMINATE IN THE FIRM SOIL

BELOW ELEVATION HO WHEN THISTHI FIRM SOIL IS ENCOUNTERED THE DRIVING RESIST

ANCE WILL INCREASE RAPIDLY TWO FEET OF PENETRATION INTO THE FIRM SOIL WILL BE

SATISFACTORY AND DRIVING CRITERIA OF SIX BLOWSBLOW PER INCH MAY BE CONSIDERED AS

PRACTICAL REFUSAL IN THISTHI MATERIAL CARE SHOULD BE TAKEN NOT TO DAMAGE THE

PILESPILE THROUGH OVERDRIVING

IF AT ALL POSSIBLE WE RECOMMEND THAT THE BOTTOM OF THE PROPOSED

STORAGE PIT BE RAISED FROM THE PRESENTLY PLANNED DEPTH OF 13 FEET TO MINIMUM

DEPTH OF SEVEN FEET BELOW THE EXISTING GRADE THISTHI WOULD ALLOW TWO FEET OF

CLEAN SAND BELOW THE BOTTOM OF THE SLAB WHICH SHOULD BE SUFFICIENT TO PREVENT

AN UPWARD MOVEMENT OF SOIL IN THE BOTTOM OF THE EXCAVATION AND WOULD PRECLUDE
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THE NECESSITY OF EXCAVATING INTO THE WEAKER FINEGRAINED SOILSSOIL BELOW WATER LEVEL

IF THE TANKSTANK CANNOT BE RAISED SUFFICIENTLY WE RECOMMEND THAT THE FINEGRAINED

SOILSSOIL BELOW DEPTH OF NINE FEET BE DEWATERED PRIOR TO EXCAVATING THESE SOILSSOIL

SO THAT SUCH EXCAVATION CAN BE ACCOMPLISHED IN THE DRY AND THUSTHU RVOID THE

DEVELOPMENT OF QUICKT CONDITION

VIBRATORY EQITTPMEBT

IN DEALING WITH POSSIBLE VIBRATION PROBLEMSPROBLEM IT IS NECESSARY TO CON

EIDER EACH CASE ON THE BASISBASI OF THE ACTUAL FORCESFORCE TO BE DEVELOPED SINCE IT IS

NOT KNOWN AT THE PRESENT WRITING IF ANY OF THE INSTALLED EQUIPMENT WIFL DEVELOP

UNBALANCED FORCESFORCE WHICH MIGHT CAUSE VIBRATION OF THE FOUNDATIONSFOUNDATION NO DETAILED

EVALUATION OF THISTHI PROBLEM HAS BEEN ATTEMPTED HOWEVER THE LOOSE FINE GRANU

LAR NATURE OF THE WEAKER SOILSSOIL WHICH OCCUR BELOW DEPTH OF NINE FEET IS SUCH

THAT MACHINE VIBRATIONSVIBRATION WOULD BE EXPECTED TO CAUSE SOME ADDITIONAL SETTLEMENT

OF THISTHI MATERIAL IF IT IS FOUND IN THE DESIGN OF THE VARIOUSVARIOU UNITSUNIT THAT

VIBRATORY LOADSLOAD WOULD BE IMPOSED ON THE FOUNDATIONSFOUNDATION WE SUGGEST THAT THE FINAL

DESIGN OF THE FOUNDATIONSFOUNDATION BE DELAYED UNTIL FURTHER REVIEW OF THISTHI PROBLEM CAN

BE ACCOMPLISHED

RESPECTFULLY SUBMITTED

BAN NOORE

JANUR 19 1959
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APPF2TDDC

FIELD FLPLORATIONSFLPLORATION

THE SOILSSOIL UNDERLYING THE SITE OF THE PROPOSED FURNACE BRAZING FACILI

TIESTIE WERE EXPLORED BY DRILLING TWO BORINGSBORING TO DEPTHSDEPTH OF S3 AND 5L FEET WITH

POWEROPERATED CABLETOOL DRILLING EQUIPMENT THE LOCATIONSLOCATION THE BORINGSBORING

ARE SHOWN ON THE PLOT PLAN PLATE 1 THE SOILSSOIL ENCOUNTERED IN THE EXPLORATIONSEXPLORATION

WERE CLASSIFIED IN THE FIELD BY VISUAL AND TEXTURAL EXATNATION AND CONTINUOU

RECORD OF THE SOIL PROFILE IN EACH BORING WAS MAINTAINED BY OUR FIELD ENGINEER

UNDISTURBED SAMPLESSAMPLE WERE OBTAINED AT INTERVALSINTERVAL OF APPROXIMATELY FITE FEET IN

EACH BORING UTILIZING SAMPLER OF THE TYPE ILLUSTRATED ON PAGE A2 GRAPHI

CAL REPRESENTATION OF THE SOIL PROFILE IN EACH BORING IS SHOWN ON PLATESPLATE AL AND

A2 LOG OF BORINGS THE NOMENCLATURE USED IN CLASSIFYING THE SOILSSOIL IS DESCRIBE4

IN THE SOIL CLASSIFICATION CHART ON PAGE A3
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DRIVING OR PUSHING

MECHANISM

SPAOR TO RECEVE

DISTURBED SOIL

CORE RE TA IN ER

RINGSRING
IT ITAO IV ANN

CORE RETAINING

DEVICE

RITAINON NINA

NETAINRI PLAITSPLAIT

IIMTPNAAANNSANL WITH

AIIIIR TIN

A2

SOIL SAMPLER TYPE
FOR SOILSSOIL DIFFLCULT TO RETAIN IN SAMPLER

A PAIPNO NO 3INONA

COUPLING

WATER OUTLETSOUTLET

NOTCHESNOTCHE FOR

EN AG IN

FISHING TOOL

HEAO

CHECK VALVESVALVE

VALVE CAGE

NATO

IITAT SATINNIAC GAS

AT IN1N00000II ITTWTCA

TOAD AND SPLIT IANIOC

BIT
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SOIL CLASSIFICATION CHART 411 KHY TO TEST DATA

SOIL

CLASSIFICATION
CHART

SOIL P4RTPCL 5IG
CQACROPI R1

COAT L OSA
PINE 05 0P FL 91

FFIACRIOIV LQFT
FIN

AIITH

XRXXXRXX
AN T

IVLIII4O

TJT

T
PER CENT SAND

PERCENTAGESPERCENTAGE GIVEN ARE BY DRY WEIGHT

77T5 AT
FIELD MOSMOTUNR

KEY TO TEST DATA
TESTSTEST AR AFIFLRCAW
CIA WED MOISMOI TURK

PEST SUNONANQA NRFLIIQ II P0IIDE PIN 57ARE 1007

PIE CENT FIELD MOSMO FIFL EPPRESSED AS PRCSNTAOT TILE DR LTDIT P0I

DAPOSIRY EPPRISSAD IN ROIIPIDSROIIPID PEN CLSIC IDD
PEN CENT MOLEIFL MNIN TESTED

EXPANSESEXPANSE AS PERCENTISA OP TALE DRY WIILL UT 594

YCARINSYCARIN STNENSTII IN P0105 PEN SARI 1R007

4

4

4

ALOCARFL DKPRH 47 WILICE UNOIJTVRFLO SRBVRLZ WAS EXT4CTC
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LOG OF BORINGSBORING

GRAY HD TO MLILM4 4NO

MC12PDRLR FISH

EARYFIDE 5490 WIRW LAYERSLAYER OF GAY SILTY LOAM

MAERARAR FIRM

CRAY 5ILTYLOAA4

FICOERA TELY USHSSAC

GREOVSM 6R4RSAVOYOAM AND GRAVEL WITI 54 SHELLSSHELL

P401ALLY XCOIAPOSED LOG
FIRM

8RCJW SAOY LOAM AV GRAVEL

HOTEL

LEVA7IWSLEVA7IW AEEER TO

CITY OP SEAT TLE DATUM

UAUB OO

SHEARING STRENGTH IN LASSOFT
YY1 DIJY SUFL PO7N1 CNYL

BORING

ELEVATION

00

COYCVP IT VZMPNF
DARK 5501 FALT 1V4E1LAV SANO FILL

90OGATELRPHW

CA SHG

WARESWARE LEVEL 2S2
PIECE OF 9000

OARI GRAYNE SANDY LOAM 1TM LAYERSLAYER 0I SILTYLOAM

LOOSE NIO CUMPSISSIRL

UJ

UI

41AS41A

500159 15

0004 79

TIIR7IC
T0021596

PIOCATESPIOCATE SLOWSSLOW IEGOREQ
TOO VISAARIESVISAARIE VEFIX7

I

5500295 95

SC

00051
Z800II6SZ800II6

55

JC

3

I

20

15

GRADESGRADE COARSER

OCCASIONAL PIECESPIECE OP W000

FIRMER

SEA SMELLSSMELL
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LOG OF BORINGSBORING

CANSCAN OO

LI

WALER LEYEL OPFL

SANDY ZAW AND SILTY LOAM WITH THIN LA

LOOM AND COMPHESSISLE

ALTERNATING LAYERSLAYER OF GRAY SILTY LOAM SANDY LOAAA4
1MG SAND

MAY SILTY LOAM

MODERATELY COMHRESSIRLE

GREENISH SLAY SANDY LOAM AM GRAVEL WYYYI SLA SHELLSSHELL

FIRM
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APPENDIX

LABORATORY TESTSTEST

THE PHYSICAL CHARACTERISTICSCHARACTERISTIC OF THE FOUNDATION SOILSSOIL WERE DETERMINED

SERIESSERIE OF LABORATORY TESTSTEST ON REPRESENTATIVE UNDISTURBED SAMPLESSAMPLE OBTAINED

FROM THE BORINGS THE TESTING PROGRAM INCLUDED DIRECT SHEAR TESTSTEST CONSCIIDA

TION TEATSTEAT MOISTURE AND DENSITY DETERMINATIONSDETERMINATION AND GRAINSIZE ANALYSIS0

THE SHEARING STRENGTHSSTRENGTH OF THE SOIL WERE DETERMINED FROM THE RESULTSRESULT

THE DIRECT SHEAR TESTS THE METHOD USED IN PERFORMING THE SHEAR TESTSTEST IS DES

DCRIBED ON PAGE D2 ONSTANT RATE OF SHEARING DEFLEOTIOFT WAS MAINTAINED

THROUGHOUT EACH TESTSTEST THE TEST RESULTSRESULT ARE SHOWN AT THE LEFT OF THE SAMPLE

NOTATIONSNOTATION ON THE LOG OF EACH BORING ON PLATESPLATE AI AND A2 THE NOMENCLATURE

USED IN PRESENTING THE SHEAR TEST DATA IS DESCRIBED IN THE KEY TO TEST DATA ON

PAGE A3

CONSOLIDATION TESTSTEST WERE PERFORMED ON SELECTED SAMPLESSAMPLE OF COMPRESSIBLE

SOILSSOIL TO PROVIDE DATA FOR USE IN SETTLEMENT EVALUATIONS THE METHOD FOLLOWED MI

PERFORMING THESE TESTSTEST IS DESCRIBED ON PAGE B3 THE RESULTSRESULT OF THE TESTSTEST

THICH SHOW THE CONSOLIDATION IN INCHESINCHE PER INCH FOR VARIOUSVARIOU INTENSITIESINTENSITIE OF LOAD

ING ARE PRESENTED ON PLATE BI CONSOLIDATION TEST DATA

MOISTURE ARJD DENSITY DETERMINATIONSDETERMINATION WERE PERFORMED IN CONJUNCTION WITH

EACH OF THE DIRECT SHEAR AND CONSOLIDATION TESTSTEST AND IN ACLDIWON WERE ALSO

PERFORMED ON CERTAIN OTHER SAMPLESSAMPLE TO AID IN THE CONPARISON OF SOILSSOIL AT VARIOUSVARIOU

DEPTHSDEPTH IN THE TWO BORINGS THE RESULTSRESULT OF THESE TESTSTEST ARE SHOWN AT THE LEFT OF

THE SAMPLE NOTATIONSNOTATION ON THE LOG OF EACH BORING ON PLATESPLATE AI AND A2

GRAINSIZE DETERMINATION WAS MADE ON SAMPLE OF THE COMPRESSIBLE

SOIL WHICH OCCURSOCCUR BEL DEPTH OF APPROXIMATELY TEN FEET IN ORDER TO DETERMINE

THE DEGREE OF SILT AND CLAY FINESFINE WHICH ARE PRESENT WITH THE SAND IN THISTHI

MATERIAL THESE DATA WERE SUBSEQUENTLY USED IN EVALUATIONSEVALUATION OF THE PROBABILITY

OF DEVELOPING QUICKT CONDITION IN ANY EXCAVATIONSEXCAVATION WHICH MIGHT EXTEND INTO

THISTHI LAYER OF SOIL THE GRAINSIZE DISTRIBUTION CURVE IS PRESEN2NPA2B2T

OF
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B2

THOD OF PERFORMING DIRECT SIFFLAR AND FRICTION TESTSTEST

DIRECT SHEAR TEATSTEAT ARE PERFORMED TO DETERMINE THE

SHEARING STRENGTHSSTRENGTH OF SOILS FRICTION TESTSTEST ARE PERFORMED

TO DETERMINE THE FRICTIONAL RESISTANCESRESISTANCE BETWEEN SOILSSOIL AND

VARIOUSVARIOU OTHER MATERIALSMATERIAL SUCH AS WOOD STEEL OR CONCRETE

THE TESTSTEST ARE PERFORMED IN THE LABORATORY TO SIMULATE ANTICI

PATED FIELD CONDITIONS

EACH SAMPLE IS TESTED WITHIN THREE BRASSBRAS RINGSRING

TWO AND ONEHALF INCHESINCHE IN DIAMETER AND ONE INCH IN LENGTH

UNDISTURBED SAMPLESSAMPLE OF INPLACE SOILSSOIL ARE TESTED IN RINGSRING

TAKEN FROM THE SAMPLING TOOL IN WHICH THE SAMPLESSAMPLE WERE OB DIRECT SHEAR TESTING

TAMED LOOSE SAMPLESSAMPLE OF SOILSSOIL TO BE USED IN CONSTRUCTING EARTH FILLSFILL ARE COMPACTED

IN RINGSRING TO PREDETERMINED CONDITIONSCONDITION AND TESTED

DIRECT SHEAR TESTSTEST

THREEINCH LENGTH OF THE SAMPLE IS TESTED IN DIRECT DOUBLE SHEAR CONSTANT

PRESSURE APPROPRIATE TO THE CONDITIONSCONDITION OF THE PROBLEM FOR WHICH THE TEOT IS BEING PER

FORMED IS APPLIED NORMAL TO THE ENDSEND OF THE SAMPLE THROUGH POROUSPOROU STONES SHEARING

FAILURE OF THE SAMPLE IS CAUSED BY MOVING THE CENTER RING IN DIRECTION PERPENDICULAR

TO THE AXII OF THE SAMPLE TRANSVERSE MOVEMENT OF THE CUTER RINGSRING IS PREVENTED

THE SHEARING FAILURE NAY BE ACCOMPLISHED BY APPLYING TO THE CENTER RING EITHER

CONSTANT RATE OF LOAD CONSTANT RATSRAT OF DEFLEOT ION OR INCREMENTSINCREMENT OF LOAD OR DEFLEC

TION IN EACH CASE THE SHEARING LOAD AND THE DEFLECTIONSDEFLECTION IN BOTH THE AXIAL AND TRANSTRAN

VERSE DIRECTIONSDIRECTION ARE RECORDED AND PLOTTED THE SHEARING STRENGTH OF THE SOIL IS DE

TERMINED FROM THE RESULTING LOADDEFLECTION OURVES

FRICTION TEOTE

IN ORDER TO DETERMINE THE FRICTIONAL RESISTANCE BETWEEN SOIL AND THE SURFACESSURFACE OF

VARIOUSVARIOU MATERIALSMATERIAL THS CENTER RING OF SOIL IN THE DIRECT SHEAR TEST IS REPLACED BY

DISK OF THE MATERIAL TO BE TESTED THE TEST IS THEN PERFORMED IN THE SAME MAIMER AS

THE DIRECT SHEAR TEST BY FORCING THE DISK OF MATERIAL FROM THE SOIL SURFACES

BIRSBIR RICOUE
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B3

METHOD OF PZRFOHMIN CQNSOLIDATXON TESTSTEST

CONSOLIDATION TESTSTEST ARE PERFORMED TO EVALUATE THE VOLUME CHANGEE OF SOILSSOIL

SUBJECTED TO INCREASED LOADS TIMECONSOLIDATION AND PRESSURECONSOLIDATIO CURVESCURVE

MAY BE PLOTTED FROM THE DATA OBTAINED IN THE TESTS ENGINEERING ANALYSESANALYSE BASED ON

THOSE CURVESCURVE PERMIT ESTIMATESESTIMATE TO BE MADE OF THE PROBABLE MAGNITUDE AND RATE OF

SETTLEMENT OF THE TESTED SOILSSOIL UNDER APPLIED LOADS

EACH SAMPLE IS TEETED WITHIN BRASSBRAS RING TWO AND ONEHALF INCHESINCHE IN

DIAMETER AND ONE INCH IN LENGTH TJNDISTJNDI

TURBED SAMPLESSAMPLE OF INPLACE SOILSSOIL ARE TESTED

IN RINGSRING TAKEN FROM THE SAMPLING TOOL IN

WHICH THE SAMPLESSAMPLE WERE OBTAINED LOOSE

SSMPLEE OF SOILSSOIL TO BE USED IN CONSTRUCT

ING EARTH FILLSFILL ARE COMPACTED IN RINGSRING TO

PREDETERMINED CONDITIONSCONDITION AND TESTED

IN TESTING THE SAMPLE IS RIGIDLY

CONFINED LATERALLY BY THE BRASE RING AXIAL

LOADSLOAD ARE TRANSMITTED TO THE ENDSEND OF THE
CONSOLIDATION MACHINESMACHINE

SAMPLE BY POROUSPOROU DISKS THE DISKSDISK ALLOW

DRAINAGE OF THE LOADED SAMPLE THE AXIAL COMPRESSION OR EXPANSION OF THE SAMPLE LA

MEASURED BY MICROMETER DIAL INDICATOR AT APPROPRIATE TIME INTERVALSINTERVAL AFTER EACH

LOAD INCREMENT IS APPLIED EACH LOAD IS ORDINARILY TWICE THE PRECEDING LOAD THE

INCREMENTSINCREMENT ARE SELECTED TO OBTAIN CONSOLIDATION DATA REPRESENTING THE FIELD LOADING

CONDITIONSCONDITION FOR WHICH THE TEST IS BEING PERFORMED EACH LOAD INCREMENT IS ALLOWED

TO ACT OVER SN INTERVAL OF TIME DEPENDENT ON THE TYPE AND EXTENT OF THE SOIL IN THE

FIELD

LU

SOILSSOIL SATURATED IN THE FIELD ARE TESTED SUBMERGED IN WATER THE EFFECT

OF INCREASED MOISTURE CONTENT ON PARTIALLY SATURATED SOILSSOIL IS DETERMINED BY ADDING

WATER TO THE SAMPLE DURING THE TESTZ
LI

DAEN
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CONSOLIDATION TEST DATA

OC

LOAD IN L8SSQFT
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JOB NO 5 NAEE IC 4HSOIL CLAUSIFICATION V S4JP

TE SAPLED 159 BYDATA TESTED 9 BY

YLER SIEVE SIE

CJ CG

II 1

L00
90

80
70

60
50

40
30

20
10

1 T TL1

TFL FTTJTEH FT

ETT

1I TR

FTR

10
20

40
100

C
CO

4 9R1 OO 0000000 PARTICLE SIZE IN

CLAY SILT FINE SAJD I4D CQARSCQAR SAND GRAVEL

SAMPLE FROM BORING ELEVAFLON 67



TWP

KING OOUNT7 SMTEER
MATERIALSMATERIAL TESTING LABORATORY
BEDSOND WASHINGTON
JUNE 30 LITI

TO MR WALTER BARBO
IRON IRVIN A POTTER

SUBJ JOWIDATION TESTING FOR NEW HANGAR L1 I72

1 SNOLOSED ARE BORING LOGSLOG AND SOIL REPORTSREPORT FROM TEATSTEAT
CONDUCTED AT THE NEW HANGAR SITE

2 THE TEAT HOLESHOLE WERE NUMBERSNUMBER AND AS INDICATED ON THE
AROHITEOTSAROHITEOT PRINT

THEN ARE COUPLE OF LABORATORY REPORTSREPORT YET TO BE COMPILED WHICH

SHALL FORWARD TO YOU FOR YOUR RECORDSRECORD BUT WHICH WILL NOT TITER
THE NATURE OF THISTHI REPORT

3 THISTHI TYPI OF SOIL DOESDOE NOT LEND ITSELF WELL TO VERTICAL LOADSLOAD
OF THE MAGNITUDESMAGNITUDE REQUIRED FOR THISTHI BUILDING NEITHER WOULD IT BE

SATISFACTORY FOR THE LATERAL PRESSURESPRESSURE IMPOSED BY IFLLTED
STRUCTURE

4 WOULD RECOMUEND THE FOLLOWING THE LATERAL PRESSURESPRESSURE
COULD BE READILY TAKEN EARSEAR OF BY TYING THE TRUSSTRUS ACROSSGOING
THROUGH OR UNDER THE FLOOR THISTHI WOULD LEAV ONLY THE INCIDENTAL
THRUST OF WIND PROPELLER BLAST ETE

DEPENDING UPON THE DESIGN BEARING REQUIRED PER PILE WOOD

PILESPILE HOULD GIVE SATISFAOTORY SUPPORT THE FRICTIONAL RESISTANCE
OF TNI MATERIAL SHOULD BE CONSERVATIVELY AT LEAST 600 POUNDSPOUND
PER SQUARE FOOT WOULD SUGGEST DRIVING ONE OR TWO TEST PILESPILE
IN USABLE LOCATION STARTING WITH 45 PILESPILE TO DETERMINSDETERMIN THE

FINAL LENGTH TO ORDER

5 HOPE THAT THISTHI INTONATION IS HELPFUL ANT IF YOU FEEL THAT
THERE IS ANYTHING FURTHER THAT THE MATERIALSMATERIAL LAB OF THE KING
COUNTY NGINER MAY DO PLEASE CALL US

XOPRSXOPR VERY TRULY1

RZTI
IRVIN A POTTER
MATERIALSMATERIAL TESTING LABORATORY

CC WALT WHEELER
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BOLE NO

DEPTH LEGEND

SHEET OF

JUNE 1969

CREW POTTER ADAIR BREITAPSEOHER

DSSORIFLION 01 MATHRIALSMATHRIAL
TYPE WET COLOR OONSISTENCSY

AND GENERAL REMARKSREMARK

419

11S

SURFACE

LIGHT BROWN GRAVELLY SANDY
LOAM TILL MATERIAL

LIGHT BAT MSSTIM GRIMED

DARK BROWN MEDIUM GRIMED
SAND WITH WOOD FRAGMENTSFRAGMENT
TILL

DARK BROWN GRAVELLY SANDY
LOOM FIN
OIL IMPREGNATED GRAIL ANT
SAND OLD PAVING

LIGHT BROWN SANDY LOAM FLU

LIGHT BLUE SILTY FLAY TILL

FLACK SILTY LOAM ORIGINAL

TOP SOIL

LIGHT BROWN SANDY EILT

ORIGINAL SUBSOIL

S1Q 4ATER TABLE

LIGHT GRAY SILTY SLAY WITH

MANY LEOAYED WOOD FRAGMENTSFRAGMENT
ORIGINAL SUBSOIL

BLACK NFLSORTED 104MM TO

COARSE GRIMED SEND

BAND TOOL
HAND AUS

DIEM EN

LANGTH 11

TTAL 45
OF HOLE

BORING LOG

TING COUNTY AIRPORT NEW HANGAR

MISOELLA
DATA

0

L2
1190

SIR

SIN

41170

83

10O
10

20

50

15B00
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QC

KING COUNTY AIRPORT IN FLANGE

ROLE NO

JUNE S9 1061

CREW POTTER ADAIR BNITAPREOBSR

IT3FLPTION 07 MATZRIAL8

TYPE AT COLOR EONSTATSNEY
AND GENERAL RELSARKSRELSARK

CRABSCRAB STONE BASE

IIFLT BROWN GRAVE ILY SANDY BA
POSSIBLY SATERIAL

LIGHT BLUE SILTY OLAY

CON
FOR SONCRI

POWER
AUGER

SEPIA
OBTAINED
IRA

BORING LOG

E T
SST OF

DEPTH LEGEND MI MFLSNEON
DATA

GANNET PARKING APRON

13

314

10O GATE TABLE EJQ
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KING COUNTY ENGINEER
MATERIALSMATERIAL LABORATORY
REDMOND WASH

DISTRICT

TYPE OF AGGR GATE MATERIAL ZRC JOIN FIELD

SAMPLE NO DATE SAMPLED 62763

NAME OF PIT

LOCATION TEET HOLE

CRUSHED BY

SAMPLED AT

TO BE USED AT CONTRACT NO

AG FLESFLE FROWCDARE AGREATE
PASSING SPECIF PASSTG PECIF
SCREEN JREQMENTSJREQMENT PASSING FRACTURE SCREEN REQNIENTSREQNIENT PASSIN FRACTUR

100 985 I
12

38 I 16 903

14 990 40 885

510

OOI OO LISLI
EMARKSEMARK SAND 1IJIVALN 9Q

DATE 6061 BY GLLLUII 1FT
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